Effects of endocannabinoids on discharge of baroreceptive NTS neurons.
Previously, we have shown that microinjection of endocannabinoids (ECBs) into the nucleus tractus solitarius (NTS) can modulate baroreflex control of blood pressure (BP), prolonging pressor-induced inhibition of renal sympathetic nerve activity. This suggests that ECBs can modulate excitability of baroreceptive neurons in the NTS. Studies by others have shown that neural cannabinoid (CB1) receptors are present on fibers in the NTS, suggesting that some presynaptic modulation of transmitter release could occur in this region which receives direct afferent projections from arterial baroreceptors and cardiac mechanoreceptors. This study, therefore, was performed to determine the effects of ECBs on NTS baroreceptive neuronal discharge. Picoinjection of the ECB anandamide (AEA) was found to significantly increase discharge of baroreceptive neurons (20 of 23). Picoinjection of the ECB uptake inhibitor, AM404, which enhances endogenous ECB activity, also significantly increased discharge of baroreceptive neurons (8 of 10 neurons). To determine if effects of ECBs involved a GABAA mechanism, the neuronal responses to AEA and AM404 were tested after prior blockade of postsynaptic GABAA receptors by bicuculline (BIC) or SR 95531 hydrobromide (gabazine--SR 95531), which would eliminate any effects due to modulation of GABA input. The increase in neuronal discharge to both AEA and AM404 was significantly attenuated following BIC or SR 95531, which alone significantly increased discharge of baroreceptive neurons tested. These results support the hypothesis that ECBs enhance baroreflex function through increases in NTS baroreceptive neuronal activity, due in part to modulation of GABAergic inhibitory effects at the neuronal level.